Syphilis is an infectious disease and its aetiological agent Treponema pallidum (Tp) is subject to the same biological laws as other organisms, which evolve in five stages when cultured in vitro:
I-Incubation II-Exponential growth III-Stationary phase IV-Retrogression V-Latency (in which persistent organisms can sometimes be demonstrated) T. pallidum cannot be cultivated in vitro, but inoculation into the testicles of the rabbit permits the organism to be cultivated in vivo, and similar stages can be seen to develop ( Fig. 1) (Monod, 1959 There is no lesion as in the eclipse phase of virus infections.
(2) DURATION This is extremely variable; it is generally 6 days, but may be up to 3 months, depending on the following factors:
(a) Method of inoculation See Chesney and Schipper (1950) (b) Strains used for inoculation (Collart, 1964) . e.g. 1 million Tp of Nichols strain (rabbit) 6 to 8 days. 1 million Tp of Gand strain (rabbit) 39 days.
(c) Origin of strain A strain of Tp has difficulty in adapting itself to a host for which it was not previously specific. Thus, after fifteen transfers by biopsy of human syphilitic lesions to rabbits, we have observed only nine positive results: Tp appeared in only six cases during the first 3 months and in only one during the second 3 months. In the two others latent syphilis resulted and was revealed only by a positive TPI test after the 6th month (Collart, Dunoyer, and Dunoyer, 1968) .
(d) Age of inoculum
Organisms taken from the rabbit during the latent phase of syphilis show a longer incubation period.
(e) Age of the animal
In young animals the incubation period is shorter than in older ones.
(g) Size of the inoculum (Wiggall and Chesney, 1950) With the less virulent Truffi and Hoffnann strains, Levaditi and Levaditi (1941) and Gastinel and Pulvenis (1934) found that an inoculum of less than 6,000 Tp caused only latent syphilis. Magnuson, Eagle, and Fleischman (1948) and Collart (1964) have shown that, with the Nichols strain, there is practically no threshold and one or two treponemes are sufficient to produce orchitis.
(h) Previous treatment of the donor A subcurative dose of penicillin reduces virulence (Eagle, Magnuson, and Fleischman, (1947) , whereas cortisone increases virulence and the multiplication rate ofthe infective organism (Collart, Poggi, Dunoyer, and Dunoyer, 1968) .
Tp are present for only 1 or 2 days at the inoculation site and cannot be found later during the eclipse phase (Gastinel, Vaisman, and Dunoyer, 1961 IG. 2 Smear of CSF from a rabbit inoculated 18 hrs earlier Pooled CSF from four rabbits inoculated with the Nichols strain 7, 9, 9, 11 days earlier respectively produced orchitis in the rabbits precisely 26 days later (Fig. 3) (Pechere, Franceschini, and Collart, 1971) After administration the concentration of penicillin in the lymph nodes of a normal rabbit is about oneseventh that of the blood level, and four times higher than that in the testicles.
The following shows the average in ten animals: 1957) . According to Rosahn and Rowe (1950) and Willcox and Guthe (1966) , division takes place in the mouse every 25 days. Logarithmic increase takes place only during this stage, in accordance with the generally accepted biological law. During this period, we can sometimes, but very rarely, see Tp under or in a cell (Fig. 5 a, b, c) and boring through the head of a spermatozoon (Fig. 6, overleaf) . This observation confirms the finding of Ovcinnikov and Delektorskij (1969, 1970, 1971 ) using the electron microscope. The infiltrate is now much more obvious and is located around the vessels of the superficial layers of the epidermis (Figs 7 and 8, overleaf (Franceschini, 1970) .
TPI still negative. FTA shows a marked rise in titre.
(7) PENICILLIN TREATMENT (Pechere and others, 1971) With an average blood level of 2 74 U/ml., the concentration in the testicles will be 0-85 U/ml., and that in the lymph nodes 0 73 U/ml. (Jacquet and Sezary, 1907; Collart, 1964) The organisms are much less numerous than in group.bmj.com on November 6, 2017 -Published by http://sti.bmj.com/ Downloaded from diffuse orchitis. They are generally less motile and longer, and may present some anomalies of morphology (Fig. 11) Kemp, 1925a, b) . However, we have found atypical Tp in brain, and the inoculation of a rabbit with material from this organ gave a positive result (Fig. 12) . We have also (Fig. 13) (Smith, Singer, Moore, and Yobs, 1965; Smith, Singer, Reynolds, Moore, Yobs, and Clark, 1965; Wells and Smith, 1967; Smith, 1969) and in CSF (Fig. 14) . TPI ttire 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 3,000 3,000 3,000 3,500 4,000 4,000 4,000 5,000 5,000 5,000 5,000 With a blood level of 0 45 U/ml., the testicular concentration was 0-16 U/ml.
With an average blood level of 2-55 U/ml., the average lymph node concentration was 0 53 U/ml. V The Tp are now very difficult to detect; being very scarce and often atypical (Fig. 18, opposite) . They are to be found mainly in the lymph nodes, but also in the aqueous humour (Fig. 19 , opposite) and CSF (Fig. 20) . (4 The level of immobilizing antibodies (Fig. 21 , overleaf) decreases spontaneously, but never reaches the negative zone. With an average blood level of 6-3 U/ml., the average lymph node concentration was 19 U/ml., and the average testicular concentration 0 55 U/ml. Effects of treatment The influence of treatment and of the duration of the infection upon the results are shown in Table II .
When treatment is given soon after the infection the results for the control and treated rabbits are very different, but if treatment is given late in the course of the disease the differences are small (Collart, 1964 (Collart, , 1970 Yobs, Clark, Mothershed, Bullard, and Artley, 1968; Nicolau, Badanoiu, Nicolau, and Gavrilescou, 1969 Table III (Collart, Borel, and Durel, 1962a, b) shows that in man the difference between penicillin levels in serum and cerebrospinal fluid is similar to that found in the rabbit.
It may be concluded that we are dealing with a balance between, on the one hand, the host, which has been sensitized by the infection which existed before therapy started and has thus acquired a power of resistance, and, on the other hand, the parasite, vegetating in the body in the commensal state Le traitement par la penicilline d'infections de moins de 3 mois de duree entraina la guerison des lesions avec disparition des treponemes et le transfert de ganglions lymphatiques a des lapins neufs ne permit pas d'obtenir de lesions ou une positivite du TPI. D'un autre cote, dans quelques cas d'infection ayant dure deux ans ou plus, les treponemes purent etre constates dans les tissus apres le traitement penicilline et le transfert des ganglions lymphatiques fut positif dans 5 pour cent. des cas; le traitement par la cortisone peut reactiver certaines infections et produire une lesion clinique. Les auteurs concluent que, dans la periode qui precde le traitement, l'hote acquiert une possibilite de resistance telle que le parasite subsiste a l'etat commensal; mais ceci n'exclue pas la possibilite que, dans certaines conditions biologiques inconnues, les organismes ne puissent retrouver leur virulence: la phase de latence ne correspond pas a la 'sterilisation bacteriologique'.
